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Introduction
The distribution of stable isotopes in precipitation provides
fundamental information about the partitioning of the global
atmospheric water budget, and hence about key aspects of Earth's
climate, that cannot be discerned using other means. Although
continuing demand exists for itoring of isotopes in precipil to
deflne isotopic input functions for local hydrologlc studies or for
ion of isotopic indi of is also
growing of the significant value of “snapshots” of the precipitation
isotope fields as benchmark maps of the ongoing and dynamic
evolution of the global water cycle. The Canadian Network for
Isotopes in Precipitation (CNIP) includes a 14-year dataset of
composite monthly stable isotope measurements from six stations
located in the Canadian high-latitudes.

Background: Isotope-Climate Relations Results: Monthly Data
The strong correlation between the stable isotope ratios of

oxygen and hydrogen of precipitation and mean annual

temperature observed in high latitudes is the basis for the

traditional interpretation of stable isotope content of

paleoprecipitation archives in terms of paleotemperatures.

However, precipitation isotope fields, including d-excess, are ; »
integrated climate parameters that reflect vapour source and X . Aert
history as well as temperature and amount effects. - -
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Data
Here we present the results of the first 14 years of monitoring
from our six high-latitude stations. Monthly composite

This dataset provides samples were analyzed for 5180 and &2H.

L spatial
and temporal coverage
of the Canadian Arctic,
which allows rigorous
examination of isotope-
climate relations in this
climatically sensitive
area.
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The data are
clustered about the
Global Meteoric
Water Line.

The annual cycle of more depleted 5!20 values in the winter, and more enriched
3180 values in the summer is clearly visible.

A general trend of higher d-excess values in the winter and lower values in the
summer is likely due to kinetic effects during snow formation and post-condensation
evaporative enrichment.

@ Subset of high-ftitude CNIP
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satens In addition to the annual signals in both parameters, interannual trends are also

apparent.

Isotope Anomaly Time-Series: Unweighted vs.
Weighted

Unweighted and amount-weighted isotope anomaly
time-series were compared with temperature and
precipitation anomalies as well as with the AO, NAO
and PDO.

Isotope Anomaly Time-Series

Isotope anomalies were calculated by
performing 12-month moving averages
(unweighted and weighted using precipitation
amount) to remove the seasonal signal.
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Despite the large region represented by these

six stations, time-series of isotope anomalies
show some spatially coherent trends, but also
include periods when there are regional

+ The unweighted and weighted isotope-climate
relations provide us with different types of
information.

The relations between unwelghted isotope 5|gnals and

Paleoprempltanon archives (e.g. ice cores) retain
g isotope signal, so understanding the

climate p: provides

a
relation between weighted isotope anomalies

on how changes in hydrochmamlogy are expressed d e €
and climate parameters is also critical.

differences in the direction, timing and
isotopically, particularly at a regional scale.

magnitude of the anomalies.
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« Amount-weighted isotope
anomaly time-series from Alert
and Eureka are strongly
correlated with weighted E T e
temperature anomalies.
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« In contrast, unweighted Eureka
8180 and T anomalies at these
two stations show almost no
(Alert) to weak (Eureka)

correlations.
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The §180 anomaly time-series from Resolute, Hall
Beach, Cambridge Bay and Churchill are fairly
well correlated. Notable in this time-series is the
positive A3180 ending around 1999, possibly
related to El Nifio.
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« Unlike the two most northerly
stations, the unweighted
isotope and temperature
anomalies at the remaining
stations (Resolute, Hall a
Beach, Cambridge Bay and R LDEWC R B et
Churchill) are well correlated,
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Correlation coefficients (r) between the
unweighted 580 anomaly time-series from each DR E——
of the stations.
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suggesting that the Hall Beach
seasonality of precipitation is

not as important at these sites.
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unweighted A3'80-AT relation
for these 4 stations are ———
unusually high. 8o
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« The Cambridge Bay E B . °
weighted isotope anomaly 5°0= 03471019
time-series displays opposite
trends to the Alert record,
suggesting differences
isotope-climate relations
between these two regions.
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The d-excess anomaly time-series also show 3
some spatial and temporal coherence. 1990 1992 1994
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Conclusions
« Spatially and temporally coherent isotope signals are evident in the
data from the Canadian Arctic stations.

Alert: The Importance of Seasonality

The Alert weighted isotope anomaly time-series is particularly
intriguing because of an extremely regular ca 6-year cycle Weigied - The key difference between the two years
between depleted and enriched weighted 3180 anomalies. o appears to be the seasonality of precipitation.

Alert: 1993 vs. 2000
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+ The data show two general groupings of stations:
« Alert and Eureka have weighted isotope anomalies that are
strongly correlated with weighted temperature anomalies,
suggesting that in this region isotope anomalies are related to
changes in the seasonality of precipitation.
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1993 was anomalous in that precipitation
was distributed almost evenly throughout the
year. It was a year of unusually strong winter
cyclone activity in the arctic.

The distribution of precipitation in 2000 more . A! Resolute, Hall Beach, Cambridge Bay and Churchill the
closely resembled the typical annual pattern isotope are strongly with
at Alert, with most of the precipitation L i p Ire
t occurring during the late summer and early

fall. However, the amount of precipitation
received during this summer, particularly the
amount of rain, was unusually high.

bs85o8

average day T

1

1994

+ The causes of the regional isotope anomalies are not yet clear,
however, their timing and regularity suggest that they may be related
to changes in the water budget that accompany changes in
atmospheric and oceanic circulation.

1990 1992 1996 1998 2000 2002

1993 vs. 2000

Comparing two contrasting years gives insight into the
origin of this cycle. Even though 1993 and 2000 had
almost identical mean temperatures and total
precipitation amounts, the weighted annual 3120
averages were very different.

The ca 6-year cycle present in the 3180 time-
series is not an indicator of a temperature
anomaly cycle, but rather an indicator of

ic changes in the seasonality of
precipitation at this site.
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